Intervening sequences in paralogous genes: a comparative genomic approach to study the evolution of X chromosome introns.
The enlargement of the genome size and the decrease in genome compactness with increase in the number and size of introns is a general pattern during the evolution of eukaryotes. Among the possible mechanisms for modifying intron size, it has been suggested that the insertion of transposable elements might have an important role in driving intron evolution. The analysis of large portions of the human genome demonstrated that a relatively recent (50 to 100 MYA) accumulation of transposable elements appears to be biased, favoring a preferential insertion of LINE1 transposons into sex chromosomes rather than into autosomes. In the present work, the effect of chromosomal location on the increase in size of introns was evaluated with a comparative analysis performed on pairs of human paralogous genes, one located on the X chromosome and the second on an autosome. A phylogenetic analysis was also performed on the X-encoded proteins and their paralogs to confirm orthology-paralogy and to approximately estimate the time of gene duplication. Statistical analysis of total intron length for each pair of paralogous genes provided no evidence for a larger size of introns in the gene copies located on the X chromosome. On the opposite, introns of autosomal genes were found to be significantly longer than introns of their X-linked paralogs. Likewise, LINE1 elements were not significantly more frequent in X-chromosome introns, whereas the frequency of SINE elements showed a marginally significant bias toward autosomal introns.